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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a honeycomb filter 
which can suppress excess increase in temperature and has 
excellent durability with little irregular temperature distribution. 
SOLUTION: The honeycomb filter 1 is produced by joining and 
integrating a plurality of honeycomb segments 12 with a joining 
material 8, each segment having many passing holes 3 
separated by partition 2 and penetrating in the axial direction. 
The ratio Ks/ica of the thermal conductivity ks of the 
honeycomb segment 12 to the thermal conductivity Ka of the 
joining material 8 ranges from 5 to 300. The density pa of the 
joining material 8 ranges from 0.1 to 4 g/cc. 
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* NOTICES * 

iTPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The honeycomb filter characterized by being in the range two or more honeycomb segments of 
whose which have the circulation hole of a large number penetrated to shaft orientations divided by the 
septum are the honeycomb filters which come to carry out junction unification through a jointing material 
for corrugated fibreboard, the ratio of thermal conductivity kappas of said honeycomb segment to thermal 
conductivity kappaa of said jointing material for corrugated fibreboard and whose kappa s/kappa a are 
within the limits of 5-300 and, whose consistency rhoa of said jointing material for corrugated fibreboard is 
0.1-4g/cc. 

[Claim 2] The honeycomb filter according to claim 1 with which the heat capacity Ha per [ which is 
expressed with specific heat Cpax consistency rhoa of said jointing material for corrugated fibreboard ] unit 
volume is characterized by being in the range of 0.1x106 - 3x106 J/m3 and K. 

[Claim 3] The honeycomb filter according to claim 1 or 2 characterized by a jointing material for corrugated 
fibreboard having pore. 

[Claim 4] A honeycomb filter given in claim 1 characterized by a jointing material for corrugated fibreboard 
containing a metal thru/or any 1 term of 3. 

[Claim 5] A honeycomb filter given in claim 1 characterized by including two or more jointing materials for 
corrugated fibreboard with which both [ one side or ] thermal conductivity kappaa and unit volume differ 
thru/or any 1 term of 4. [ of heat capacity Ha ] [ both ] 

[Claim 6] A honeycomb filter given in claim 1 to which coefficient of thermal expansion of a jointing 
material for corrugated fibreboard is characterized by being the range of 1x10-6 - 8xl0-6/degree C thru/or 
any 1 term of 5. 

[Claim 7] A honeycomb filter given in claim 1 to which a honeycomb segment is characterized by using 
silicon carbide or silicon-silicon carbide composite material as a principal component thru/or any 1 term of 

6. 

[Claim 8] A honeycomb filter given in claim 1 characterized by carrying out the closure of the opening of 
the predetermined circulation hole in a honeycomb segment in the end face of 1, and carrying out the 
closure of the opening of a residual circulation hole in other end faces thru/or any 1 term of 7. 
[Claim 9] A honeycomb filter given in claim 1 to which more than 70 capacity % of a honeycomb filter is 
characterized by consisting of 900mm honeycomb segments it is [ segments ] 2 2- 10000mm by the cross 
section thru/or any 1 term of 8. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can control too much rise of especially temperature about the 
honeycomb filter used for the particle uptake filter in exhaust gas, such as an internal combustion engine and 
a boiler, etc., and dispersion in temperature distribution is related with the honeycomb filter which was 
excellent in endurance few. 
[0002] 

[Description of the Prior Art] The honeycomb filter is used for the uptake filter of the particle in exhaust 
gas, such as an internal combustion engine and a boiler, especially a diesel particle etc. 
[0003] The honeycomb filter used for such the purpose has the structure where while becomes the opposite 
side mutually and the closure of the adjoining circulation hole 3 was generally carried out at the end so that 
it might have the circulation hole 3 of a large number penetrated to X shaft orientations divided by the 
septum 2 and an end face might present the shape of a checker, as shown in drawing 6 . In the honeycomb 
filter which has such structure, a processed fluid is discharged from the circulation hole 3 with which it 
flows into the circulation hole 3 3 with which the closure of the input side edge side 42 is not carried out, 
i.e., the circulation hole with which the closure of the tap hole side edge side 44 is carried out, the closure of 
the next circulation hole 3 42, i.e., input side edge side, is carried out through the porous septum 2, and the 
closure of the tap hole side edge side 44 is not carried out. Under the present circumstances, a septum 2 
serves as a filter, for example, the soot (soot) discharged from a diesel power plant is caught by the septum, 
and it deposits on a septum. Thus, the temperature distribution within honeycomb structure became uneven 
by the temperature change with rapid exhaust gas, or local generation of heat, and the honeycomb filter used 
had problems, such as producing a crack in a honeycomb filter. When used as a filter (it is called Following 
DPF) which carries out uptake of the particulate matter under exhaust air of a diesel power plant especially, 
the collected carbon particle was burned, to remove and reproduce is required, local elevated-temperature- 
ization started on this occasion, and there was a problem of being easy to generate the decline in 
regeneration efficiency by ununiformity-izing of regenerating temperature and the crack by big thermal 
stress. Moreover, since the temperature distribution at the time of playback were not uniform, it was difficult 
to consider as optimum temperature over the whole filter, and it difficult to aim at improvement in 
regeneration efficiency. 

[0004] For this reason, the approach of joining the segment which divided the honeycomb filter into 
plurality with a jointing material for corrugated fibreboard was proposed. For example, the manufacture 
approach of the honeycomb structure object which joins much honeycomb objects to a U.S. Pat. No. 
4335783 official report with a discontinuous jointing material for corrugated fibreboard is indicated. 
Moreover, after carrying out extrusion molding of the matrix segment of the honeycomb structure which 
consists of a ceramic ingredient to JP,61-51240,B, processing the periphery section after baking and making 
it smooth, it is substantially [ as a matrix segment ] the same, and the thermal-shock-resistance rotation 
accumulation type at which the difference of coefficient of thermal expansion applies and calcinates [ the 
mineral composition after calcinating to the joint ] the ceramic jointing material for corrugated fibreboard 
which becomes with 0.1% or less in 800 degrees C is propose. Moreover, the ceramic honeycomb structure 
object which similarly joined the honeycomb segment of cordierite to the SAE paper 860008 in 1986 into 
cordierite cement is indicated. The ceramic honeycomb structure object which furthermore pasted up the 
honeycomb ceramic member on JP,8-28246,A by the nature sealant of elasticity which consists of the 
inorganic fiber which is each other interwoven with in three dimensions at least, an inorganic binder, an 
organic binder, and an inorganic particle is indicated. Moreover, for thermal conductivity to be high, to 
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prevent local elevated-temperature-ization by making a honeycomb filter using the ingredient of a heat- 
resistant high silicon carbide system etc., and to prevent breakage of the honeycomb filter by thermal stress 
is also tried. 

[0005] however, the thing to segment — and/or, although the breakage by thermal stress could be controlled 
to some extent by using a heat-resistant high ingredient like the ingredient of a silicon carbide system, the 
temperature gradient of the periphery section of a honeycomb filter and a core could not be canceled, but it 
was inadequate in respect of improvement in the endurance by uniform playback. Moreover, also when local 
generation of heat at the time of playback arose, it was. 

[0006] Moreover, the thickness of a sealant (jointing material for corrugated fibreboard) layer is 0.3 -5mm, 
and the filter which equalizes the whole temperature and a partial cinder cannot produce easily due to 
considering as the ceramic filter aggregate of the thermal conductivity 0.1-10 W/mk is indicated by the 
JP,2001-1621 19, A official report, however, the temperature gradient generated when what can lose a partial 
cinder and can gather the regeneration efficiency of a soot by making the thickness and the thermal 
conductivity of a jointing material for corrugated fibreboard into the fixed range carries out elevated- 
temperature generation of heat locally — controlling — thermal stress — stopping — not enough — a soot — in 
respect of improvement in the refreshable amount of marginal soots, it was inadequate. Moreover, although 
the thermal conductivity and heat capacity of a jointing material for corrugated fibreboard can be adjusted 
by changing the thickness of a jointing material for corrugated fibreboard as indicated by this official report 
Since another fault that decrease the effective area of a filter and the property of pressure loss with a soot 
falls will be produced if the thickness of a jointing material for corrugated fibreboard is increased, When it 
is going to control the pressure loss of low- fever conductivity, high temperature capacity, and a filter by 
thickness of a jointing material for corrugated fibreboard, it becomes a rebellion property and there is a 
limitation in seal thickness actually applicable to a filter. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a situation, even if 
especially the place made into the purpose does not change the thickness of a jointing material for 
corrugated fibreboard, too much rise of temperature can be controlled, and it is in offering the honeycomb 
filter excellent in endurance. 
[0008] 

[Means for Solving the Problem] This invention is a honeycomb filter with which it comes to carry out the 
junction unification of two or more honeycomb segments which have the circulation hole of a large number 
penetrated to shaft orientations divided by the septum through a jointing material for corrugated fibreboard. 
The honeycomb filter characterized by being in the range the ratio of thermal conductivity kappas of said 
honeycomb segment to thermal conductivity kappaa of said jointing material for corrugated fibreboard and 
whose kappa s/kappa a are within the limits of 5-300 and, whose consistency rhoa of said jointing material 
for corrugated fibreboard is 0.1-4g/cc is offered. 

[0009] In this invention, it is desirable that the heat capacity Ha per [ which is expressed with specific heat 
Cpax consistency rhoa of said jointing material for corrugated fibreboard ] unit volume is in the range of 
0.1x106 - 3x106 J/m3 and K. Moreover, it is desirable that a jointing material for corrugated fibreboard has 
pore, and it is desirable that a jointing material for corrugated fibreboard contains a metal. Furthermore, as 
for the honeycomb filter of this invention, it is desirable that two or more jointing materials for corrugated 
fibreboard with which both [ one side or ] thermal conductivity kappaa and unit volume differ are included, 
and it is desirable that the range of the coefficient of thermal expansion of a jointing material for corrugated 
fibreboard is 1x10-6 - 8xl0-6/degree C. [ of heat capacity Ha ] [ both ] Moreover, it is desirable that a 
honeycomb segment uses silicon carbide or silicon-silicon carbide composite material as a principal 
component. Furthermore, it is desirable that the closure of the opening of the predetermined circulation hole 
in the honeycomb segment of this invention is carried out in the end face of 1, and the closure of the opening 
of a residual circulation hole is carried out in other end faces, and it is desirable that the cross section 
consists of honeycomb segments more than whose 70 capacity %s of a honeycomb filter are 2 900mm 2- 
10000mm. 
[0010] 

[Embodiment of the Invention] Hereafter, although the honeycomb filter of this invention is explained to a 
detail according to a drawing, this invention is not limited to the following operation gestalten. In addition, 
unless a cross section has a notice especially in below, the perpendicular cross section to the direction of a 
circulation hole (X shaft orientations) is meant. 

[001 1] The honeycomb filter 1 of this invention is a honeycomb filter with which it comes to carry out the 
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junction unification of two or more honeycomb segments 12 which have the circulation hole 3 of a large 
number penetrated to X shaft orientations divided by the septum 2 through a jointing material for corrugated 
fibreboard 8, as shown in drawing 1 (a), (b), and (c). 

[0012] the ratio of thermal conductivity kappas [ as opposed to thermal conductivity kappaa of a jointing 
material for corrugated fibreboard 8 in the important description of this invention ] of the honeycomb 
segment 12, i.e., kappa s/kappa a, — 5-300 — preferably, it is within the limits of 10-250 still more 
preferably, and is 8-280, and that 0.1 -4g [ /] consistency rhoa [ 0.3-3. 5g //cc ] of a jointing material for 
corrugated fibreboard 8 is in the range of 0.5-3. Og/cc still more preferably preferably cc. By controlling in 
such range, an extremes-of-temperature rise of a honeycomb filter and/or a temperature gradient can be 
controlled, and endurance improves. It can consider as the honeycomb filter which could control the 
maximum temperature and/or temperature gradient at the time of the playback at the time of using especially 
a honeycomb filter for DPF, and was excellent in endurance. 

[0013] For example, when a honeycomb filter is used for DPF, a soot accumulates in a filter, but if the 
amount of deposition soots increases, the calorific value produced at the time of playback will become large, 
the maximum temperature to produce and the temperature gradient to generate will increase, and thermal 
stress will become large. In such a case, in order to control a temperature gradient and to control generating 
of thermal stress, it is important to control the ratio of thermal conductivity kappas of the honeycomb 
segment 12 to thermal conductivity kappaa of a jointing material for corrugated fibreboard 8, i.e., a kappa 
s/kappa a value, rather than to only to control the thermal conductivity of the honeycomb segment 12 or a 
jointing material for corrugated fibreboard 8. If a kappa s/kappa a value is too small, in order that a jointing 
material for corrugated fibreboard 8 may not contribute as a thermal break, the inclination for the 
temperature gradient in a honeycomb segment to become large according to the effectiveness that heat gets 
across to the next honeycomb segment through a jointing material for corrugated fibreboard 8 arises. On the 
other hand, to the honeycomb segment 12, if a kappa s/kappa a value is too large, since the thermal 
conductivity of a jointing material for corrugated fibreboard 8 is too small, the temperature gradient 
produced in a jointing material for corrugated fibreboard 8 will become large too much, and it will become 
easy to produce a crack in a jointing material for corrugated fibreboard 8, and will result in breakage of a 
honeycomb filter depending on the case. 

[0014] Moreover, it combines, and since it will not depend on the value of the thermal conductivity of a 
jointing material for corrugated fibreboard 8 but will be hard coming to contribute a jointing material for 
corrugated fibreboard 8 as a thermal break if consistency rhoa of a jointing material for corrugated 
fibreboard 8 is too small, the temperature gradient produced in a segment according to the effectiveness that 
heat gets across to the next segment through a jointing material for corrugated fibreboard 8 becomes large. 
On the other hand, if consistency rhoa of a jointing material for corrugated fibreboard 8 is too large, the 
temperature gradient produced in the jointing-material-for-corrugated-fibreboard 8 interior will become 
large too much, and it will become easy to produce a crack in a jointing material for corrugated fibreboard 8. 
Therefore, it can consider as the honeycomb filter excellent in endurance by controlling a kappa s/kappa a 
value and the value of rhoa in the range of above-mentioned this invention. 

[0015] In this invention, thermal conductivity kappas of the honeycomb segment 12 means the thermal 
conductivity of an average of the septum 2 of the honeycomb segment 12, and a peripheral wall 7, and the 
circulation hole 3 is not included. Moreover, the ratio of thermal conductivity kappas of the honeycomb 
segment 12 to thermal conductivity kappaa of a jointing material for corrugated fibreboard 8, i.e., kappa 
s/kappa a, means the ratio of the average of thermal conductivity kappas of each honeycomb segment 1 2 in 
a honeycomb filter 1, and an average of the thermal conductivity of a jointing material for corrugated 
fibreboard 8. 

[0016] Moreover, in this invention, since it will be hard coming to contribute a jointing material for 
corrugated fibreboard 8 as a thermal break if the heat capacity Ha per unit volume of a jointing material for 
corrugated fibreboard 8 is too small, heat propagation-comes to be easy to the next honeycomb segment 12 
through a jointing material for corrugated fibreboard 8, and it becomes easy to produce the temperature 
gradient within the honeycomb segment 12. On the other hand, if Ha is too large, the temperature gradient 
produced in the jointing-material-for-corrugated-fibreboard 8 interior will become easy to become large, and 
it will become easy to produce a crack in a jointing material for corrugated fibreboard 8. Therefore, it is 
desirable that it is in the range of 0.1x106 - 3x106 J/m3 and K, as for the heat capacity Ha per [ which is 
expressed with specific heat Cpax consistency rhoa of a jointing material for corrugated fibreboard 8 ] unit 
volume, it is still more desirable that it is in the range of 0.3x106 - 2.5x106 J/m3 and K, and it is most 
desirable that it is in the range of 0.6x106 - 2.0x106 J/m3 and K. 
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[0017] The value of kappa s/kappa a and the value of rhoa are controllable in the range of this invention by 
choosing appropriately the quality of the material of a honeycomb segment, the quality of the material of 
porosity and a jointing material for corrugated fibreboard, etc. As a concrete desirable control means of the 
value of kappa s/kappa a, and the value of rhoa, a jointing material for corrugated fibreboard considers as 
the configuration which has a certain set-up pore, and lowering to the value with an eye on the consistency 
of a jointing material for corrugated fibreboard is mentioned. According to this means, the heat capacity Ha, 
consistency rhoa, and thermal conductivity kappaa per unit volume can be adjusted in the direction lowered 
to coincidence. In order for a jointing material for corrugated fibreboard to consider as the configuration 
which has pore, in case a jointing material for corrugated fibreboard is formed, the approach of adding the 
ostomy material which contains the hole of the fixed volume beforehand is mentioned to the raw material of 
a jointing material for corrugated fibreboard. As suitable ostomy material, the empty capsid of various 
inorganic one, such as balun-like foaming resin and milt balun, and the organic quality of the material etc. is 
mentioned. Moreover, if it is possible to establish the process of heat treatment after junction, there is also 
the approach of adding the particle of the starch which forms pore, a cellulose, various inorganic one, and 
the organic quality of the material as ostomy material by burning down or fusing at predetermined 
temperature. 

[0018] Considering as the configuration whose jointing material for corrugated fibreboard contains metals, 
such as a metal fiber and a particle, as another desirable control means of a kappa s/kappa a value and the 
value of rhoa is mentioned. According to this means, thermal conductivity, heat capacity, and a consistency 
can be adjusted in the direction raised to coincidence. As a desirable metal, copper, stainless steel, etc. are 
especially mentioned for these fibrous objects etc. preferably. Moreover, it is mentioned that a jointing 
material for corrugated fibreboard considers as the configuration containing high-specific-gravity material, 
for example, a silicic acid zirconium, a zirconia, etc. as still more nearly another desirable control means of 
the value of kappa s/kappa a and the value of rhoa. According to this means, it can adjust in the direction of 
raising only heat capacity and lowering thermal conductivity. 

[0019] By changing the raw material presentation at the time of forming a honeycomb segment, the particle 
size of a raw material, etc., kappas can be changed and a kappa s/kappa a value can also be made into the 
suitable range. For example, when porosity can be enlarged, thermal conductivity can be lowered and metal 
silicon and silicon carbide are used as a component of a honeycomb segment by using an ostomy agent as a 
raw material of a honeycomb segment, thermal conductivity can be gathered by enlarging the ratio of metal 
silicon. These means can be chosen suitably or the honeycomb segment of this invention can be suitably 
manufactured by combining and using. 

[0020] Moreover, that two or more jointing materials for corrugated fibreboard with which both [ one side 
or ] thermal conductivity kappaa and unit volume differ are included also has the desirable honeycomb filter 
of this invention. [ of heat capacity Ha ] [ both ] For example, generation of heat of a center section is in a 
honeycomb filter especially is large, when using it as DPF. As it follows, for example, is shown in drawing 
2 , when thermal conductivity kappaa uses high jointing-material-for-corrugated-fibreboard 8B with large 
heat capacity Ha for jointing-material-for-corrugated-fibreboard 8A with the small heat capacity per unit 
volume with small thermal conductivity, and the periphery section in the center section, the temperature rise 
of a center section is controlled and the temperature distribution in a honeycomb filter serve as homogeneity 
more. Thus, honeycomb segments can be joined using a different jointing material for corrugated fibreboard 
according to the need property in a filter, and the endurance of a honeycomb filter can be raised more by 
controlling the temperature gradient in a filter. Two or more jointing materials for corrugated fibreboard 
with which kappaa differs from Ha are combinable so that there may be especially no limit in this 
combination and the temperature distribution of the whole honeycomb filter may become homogeneity 
according to structure, a situation used of a honeycomb filter. The jointing material for corrugated 
fibreboard with which kappaa differs from Ha can be made with the means which used the above, an ostomy 
agent, a metal, high-specific-gravity material, etc. 

[0021] Since it will be easy to produce a crack in a thermal shock etc. if thermal expansion is large as a 
jointing material for corrugated fibreboard in the honeycomb filter of this invention, what has a 
comparatively low coefficient of thermal expansion is desirable. The range of 1x10-6 - 8x 1 0-6/degree C is 
desirable, the coefficient of thermal expansion in the range of 20 degrees C - 800 degrees C of cement has 
the still more desirable range which is 1.5x10-6 - 7x 1 0-6/degree C, and its range of 2x10-6 - 6x1 0-6/degree 
C is the most desirable. Moreover, it is not desirable in order that thermal stress may concentrate on a joint 
at the time of heating and cooling, if the difference of the coefficient of thermal expansion of a jointing 
material for corrugated fibreboard and a honeycomb segment is too large. The difference of the coefficient 
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of thermal expansion from 20 degrees C to 800 degrees C of a jointing material for corrugated fibreboard 
and a honeycomb segment is less than [ lxlO-6/degree C ] preferably. A jointing material for corrugated 
fibreboard is used usually suitably [ what used the ceramics as the principal component ]. As a raw material 
for forming a jointing material for corrugated fibreboard, as stated previously, according to a need property, 
the particle of metals, such as a metal fiber, ostomy material, and various ceramics etc. is used for the 
mixture of colloidal sols, such as particles, such as aluminum silicate and aluminium phosphate, or fiber and 
colloidal silica, and a colloidal alumina, for example. 

[0022] In this invention, although it is desirable to consist of at least one sort of ingredients chosen from the 
group which becomes from viewpoints, such as reinforcement and thermal resistance, from cordierite, 
mullite, alumina, spinel, silicon carbide, and silicon carbide-cordierite system composite material, silicon- 
silicon carbide system composite material, silicon nitride, lithium aluminium silicate, aluminum titanate, Fe- 
Cr-aluminum system metals, and such combination as for the principal component of a honeycomb segment, 
it is thermal conductivity and a heat-resistant point, and especially silicon carbide or silicon-silicon carbide 
composite material is suitable. Here, a "principal component" means constituting more than 80 mass % still 
more preferably more than 70 mass % preferably more than 50 mass % of a honeycomb segment. Moreover, 
in this invention, when a honeycomb segment uses composite material of metal silicon (Si) and silicon 
carbide (SiC) as a principal component, if there are too few Si contents specified by Si/(Si+SiC) of a 
honeycomb segment, the effectiveness of Si addition will become is hard to be acquired, and if 50 mass % is 
exceeded, effectiveness heat-resistant [ which is the description of SiC ], and high temperature conductive 
will become is hard to be acquired. Therefore, as for Si content, it is desirable that it is five to 50 mass %, 
and it is still more desirable that it is ten to 40 mass %. 

[0023] As for the septum of a honeycomb segment, in this invention, it is desirable that it is the porous body 
which plays the role of a filter. Although there is especially no limit in the thickness of a septum, if a septum 
is too thick, the pressure loss at the time of a processed fluid penetrating a porous septum will become large 
too much, if a septum is too thin, the reinforcement as a filter runs short, and it is not respectively desirable. 
The range of 30-2000 micrometers of 40-1000 micrometers of thickness of a septum is 50-500 micrometers 
most preferably still more preferably. 

[0024] although there is especially no limit in the eel consistency (the number of the circulation holes per 
unit cross section) of a honeycomb segment, if a eel consistency is too small in this invention — the 
reinforcement as a filter — and effective — GSA (geometric surface area) runs short, and if a eel consistency 
is too large, pressure loss in case a processed fluid flows will become large, a eel consistency — desirable ~ 
6-2000 eel / square inch (0.9 - 31 1 eel / cm2) - further - desirable ~ 50-1000 eel / square inch (7.8 - 155 
eel / cm2) — it is the range of 100-400 eel / square inch (15.5 - 62.0 eel / cm2) most preferably. Moreover, 
although there is especially no limit in the cross-section configuration (eel configuration) of a circulation 
hole, it is desirable that it is either of the viewpoint on manufacture to triangles, squares, hexagons, and 
corrugated configurations. 

[0025] In this invention, although there is no limit in the magnitude of a honeycomb segment, if too small 
[ if each segment is too large, the problem of breakage by thermal stress will arise, and ], the unification by 
manufacture or junction of each segment becomes complicated and is not desirable. As for the magnitude of 
a desirable honeycomb segment, it is preferably [ 900mm 2- 10000mm ] desirable to 2 and a pan 2 and that 
are 2 900mm 2-3600mm, and more than 70 capacity % of a honeycomb filter consists of honeycomb 
segments of this magnitude for the cross section most preferably 900mm 2-5000mm. Although there is 
especially no limit in the configuration of a honeycomb segment, as shown, for example in drawing 1 (a), 
the thing whose cross-section configuration has the shape of a square and whose honeycomb segment is the 
square pole-like can be made into the shape of a basic form, and the configuration of the honeycomb 
segment by the side of a periphery can be suitably chosen according to the configuration of the honeycomb 
filter at the time of unifying, as shown in drawing 1 (b) and (c). 

[0026] The cross-section configuration of the honeycomb filter of this invention can make especially a limit 
the shape of a polygon and variant configurations, such as the shape of elliptical besides a circle 
configuration, a ball-race truck configuration, an ellipse configuration, a trigonum, an abbreviation 
trigonum, a rectangular head, and an abbreviation square, as there are not, for example, shown in drawing 2 . 
Moreover, although there is especially no limit in the thermal conductivity of the whole honeycomb filter, 
heat dissipation is too large, and since temperature does not fully rise but regeneration efficiency falls at the 
time of playback, it is not desirable, even if it is the honeycomb filter of this invention, when thermal 
conductivity is too high. Moreover, since there is too little heat dissipation when thermal conductivity is too 
low, a temperature rise is too large and is not desirable. The thermal conductivity in 40 degrees C is 20 - 50 
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W/mK most preferably 1 5 to 55 W/mK still more preferably ten to 60 W/mK. 

[0027] When using as DPF, as shown in drawing 3 , as for especially the honeycomb segment 12 in this 
invention, it is desirable that the closure of the opening of predetermined circulation hole 3 a is carried out in 
the end face 46 of 1 , and the closure of the opening of residual circulation hole 3b is carried out in other end 
faces 48. As especially shown in drawing 3 , it is desirable that while becomes the opposite side mutually 
and the closure of the adjoining circulation hole 3 is carried out at the end so that end faces 46 and 48 may 
present the shape of a checker. Thus, by closing, in case the processed fluid which flowed from the end face 
46 of 1 passes along a septum 2, it flows out of other end faces 48 and a processed fluid passes along a 
septum 2, a septum 2 can achieve the duty of a filter and can remove the specified substance. 
[0028] Although mentioned as the ceramics which can be used suitable for an above-mentioned honeycomb 
segment as an ingredient used for the closure, or a metal, one sort or two sorts or more of ingredients chosen 
from inside can be used suitably. 

[0029] When it is going to use the honeycomb filter of this invention for reforming of purification of the 
exhaust gas of burners, such as heat engines, such as an internal combustion engine, or a boiler, liquid fuel, 
or gaseous fuel as catalyst support, it is desirable to make the honeycomb filter of this invention support the 
metal which has a catalyst, for example, catalyst ability. It is desirable for Pt, Pd, and Rh to be mentioned 
and to make a honeycomb filter support at least one of sorts of these as a metaled typical thing which has 
catalyst ability. 

[0030] The manufacture approach of the honeycomb filter of this invention is explained below. It is used as 
raw material powder of a honeycomb filter, the above-mentioned suitable ingredient, for example, silicon 
carbide powder, a binder, for example, methyl cellulose, and hydroxypropoxyl methyl cellulose are added to 
this, a surfactant and water are added further, and a reversible plastic matter is produced. The honeycomb 
segment which has a predetermined configuration is obtained by carrying out extrusion molding of this 
plastic matter. The honeycomb segment of predetermined thermal conductivity kappas is obtained by 
carrying out heating cleaning in N2 ambient atmosphere, after closing with the ingredient which while 
becomes the opposite side mutually and the adjoining circulation hole 3 used for manufacture of a 
honeycomb filter at the end, and the same ingredient and drying further so that an end face may present the 
shape of a checker after desiccation by microwave and hot blast, and calcinating this in inert atmospheres, 
such as Ar, after that. After joining the obtained segment using jointing-material-for-corrugated-fibreboard 
raw materials, such as ceramic cement containing metals, such as for example, an ostomy agent and a metal 
fiber, high-specific-gravity material, etc., desiccation hardening can be carried out at 200 degrees C, and a 
honeycomb filter can be obtained. 

[0031] Thus, the approach which this contractor usually performs is sufficient as the method of making the 
manufactured honeycomb filter support a catalyst, for example, it can carry out the wash coat of the catalyst 
slurry, and can make a catalyst support by drying and calcinating. Moreover, it joins, after making a 
honeycomb segment support a catalyst, and a catalyst may be made to support, after it is good also as a 
honeycomb filter and considering as a honeycomb filter. 
[0032] 

[Example] Hereafter, although this invention is further explained to a detail based on an example, this 
invention is not limited to these examples. 

[0033] (Production of a honeycomb segment) As a raw material, it mixed at SiC powder, metal Si powder, 
and a mass rate that shows a polymethyl methacrylate in Table 1 as ostomy material, methyl cellulose and 
hydroxypropoxyl methyl cellulose, a surfactant, and water were added to this, and the reversible plastic 
matter was produced. Extrusion molding of this plastic matter was carried out, it dried by microwave and 
hot blast, and the thickness of a septum obtained 380 micrometers, the square about 31.0 eels / cm2 (200 
eel / square inch), and whose cross section a eel consistency is 35mm per side, and the honeycomb segment 
whose die length is 152mm. After while becomes the opposite side mutually and said adjoining circulation 
hole closed and dried this with the ingredient used for manufacture of a honeycomb filter at the end, and the 
same ingredient so that an end face might present the shape of a checker, it degreased at about 400 degrees 
C among the atmospheric-air ambient atmosphere, it calcinated at about 1450 degrees C in Ar inert 
atmosphere after that, and the segments A and B of the honeycomb filter of the Si association SiC were 
obtained. 

[0034] The porosity, the four-point flexural strength, the Young's modulus, and the thermal conductivity of 
the honeycomb segments A and B were measured, and the result was also shown in Table 1 . Porosity was 
measured by the Archimedes method. Moreover, thermal conductivity is JIS. Based on the approach of a 
publication, it measured with the laser flash method to R161 1. Four-point flexural strength reaches and 
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Young's modulus is JIS. It measured by the approach based on Rl 601 . 
[0035] 

Table 1] _______ ___ 
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[0036] (Preparation of a jointing-material-for-corrugated-fibreboard raw material) By the presentation 
shown in Table 2, a colloidal silica 40 mass % water solution and clay were mixed as the nature fiber of 
aluminosilicate with a pitch diameter of 100 micrometers, silicon carbide fine particles with a pitch diameter 
of 100 micrometers, a silicic acid zirconium, and an inorganic binder, water was added, kneading was 
performed for 30 minutes using the mixer, and the jointing-material-for-corrugated-fibreboard raw materials 
1-5 were prepared. It is here, and the jointing-mat erial-for-corrugated-fibreboard raw materials 2 and 3 add 
foaming resin as ostomy material, and add Cu fiber with a die length of 1mm as a metal fiber from the 
jointing-material-for-corrugated-fibreboard raw material 4. Moreover, it changed to silicon carbide, the 
thing using a silicic acid zirconium was changed to the jointing-material-for-corrugated-fibreboard raw 
material 6, the nature fiber of aluminosilicate, and silicon carbide, and what was prepared using a silicic acid 
zirconium and colloidal silica was used as the jointing-material-for-corrugated-fibreboard raw material 7. 
Thermal conductivity, a consistency, and heat capacity after carrying out desiccation hardening of the 
jointing-material-for-corrugated-fibreboard raw materials 1-7 at 200 degrees C and considering as jointing 
materials for corrugated fibreboard 1-7 respectively were measured, and the result was shown in Table 3. 
Thermal conductivity is JIS. Based on the approach of a publication, it measured with the laser flash method 
to R 161 1 . Heat capacity measured the consistency for specific heat capacity by measurement and also the 
Archimedes method with the laser flash method based on JISR161 1 , and asked for both product as heat 
capacity. 
[0037] 
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[0038] 
Table 3 
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[0039] (Examples 1-5 and examples 1-3 of a comparison) It used in the combination which shows the 
honeycomb segments A and B and the jointing-material-for-corrugated-fibreboard raw materials 1-7 which 
were obtained by the above-mentioned actuation in Table 4, and after joining the honeycomb segment and 
carrying out desiccation hardening at 200 degrees C, the honeycomb filter of the shape of a with a die length 
[ the diameter of 144mm and die length of 1 52mm ] which are shown in drawing 4 cylinder for DPF was 
obtained by cutting. After having connected the produced honeycomb filter to the exhaust pipe of the 31. 
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diesel power plant of direct injection types, operating the engine using the gas oil containing 30 ppm Ce fuel 
additive made from low DIA and accumulating the soot (soot) of the amount of conventions in a filter, the 
temperature up of the honeycomb filter was continuously carried out to 600 degrees C with the propane gas 
burner, the inside of a honeycomb filter was made into 1 8% of oxygen density by the change of a bypass 
valve, and the soot was reproduced. Every 2g /of amounts of a soot is increased 1. from 1. in 4g /, the amount 
of uptake deposition soots at the time of a crack being accepted in a filter end face in microscope 
observation was made into the amount of marginal soots, and the result was shown in Table 4. As shown in 
Table 4, compared with the honeycomb filter obtained in the examples 1-3 of a comparison which the 
honeycomb filter obtained in the examples 1-5 shows the kappa s/kappa a value and Ha value of this 
invention, and show the kappa s/kappa a value out of range and Ha value of this invention, it turns out that 
the value of the amount of marginal soots is clearly excellent greatly in endurance. 
[0040] 
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[0041] (Examples 6 and 7) As shown in drawing 5 , except having considered as the jointing material for 
corrugated fibreboard of combination as shows the jointing material for corrugated fibreboard of jointing- 
material -for-corrugated-fibreboard 8A (part of the jointing material for corrugated fibreboard of the shape of 
a cross joint passing through a core), and jointing-material-for-corrugated-fibreboard 8B (periphery) in 
Table 3, it was the same approach as an example 1, and the honeycomb filter was created and marginal soot 
alimentation was measured by the same approach as an example 1 . As shown in Table 5, by using a jointing 
material for corrugated fibreboard with the small value of thermal conductivity and heat capacity for a 
periphery, temperature distribution became in the direction which is harder to produce, the amount of 
marginal soots went up by one rank as compared with the examples 1 and 3 using only one kind of jointing 
material for corrugated fibreboard as a jointing material for corrugated fibreboard, and endurance of a result 
increased further. 
[0042] 
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[0043] 

[Effect of the Invention] As stated above, since the ratio of thermal conductivity kappas [ as opposed to 
thermal conductivity kappaa of a jointing material for corrugated fibreboard in the honeycomb filter of this 
invention ] of said honeycomb segment and kappa s/kappa a were in the range whose consistency rhoa of 
said jointing material for corrugated fibreboard it is within the limits of 5-300, and is 0.1-4g/cc, they showed 
good endurance. In addition, although the honeycomb filter of this invention is used especially suitable for 
DPF, the effectiveness of this invention suppresses an extremes-of-temperature rise of a filter, and is to 
make the temperature distribution in a filter into homogeneity, and the application is not restricted only to 
DPF. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 3] 
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[0041] 

(Examples 6 and 7) 

As shown in drawing 5, except having considered as the jointing material for corrugated fibreboard of 
combination as shows the jointing material for corrugated fibreboard of jointing-material-for-corrugated- 
fibreboard 8A (part of the jointing material for corrugated fibreboard of the shape of a cross joint passing 
through a core), and jointing-material-for-corrugated- fibreboard 8B (periphery) in Table 5, it was the same 
approach as an example 1, and the honeycomb filter was created and marginal soot alimentation was 
measured by the same approach as an example 1 . As shown in Table 5, by using a jointing material for 
corrugated fibreboard with the small value of thermal conductivity and heat capacity for a periphery, 
temperature distribution became in the direction which is harder to produce, the amount of marginal soots 
went up by one rank as compared with the examples 1 and 3 using only one kind of jointing material for 
corrugated fibreboard as a jointing material for corrugated fibreboard, and endurance of a result increased 
further. 
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£ t c «t o . * s a 

a % 3|E^ofia(CVJIft" & - 1 
Ars/zcaOilStXpa^ffl^ft^W^S tV% 

ttfmftitih. zco^mzxtii*. %.&im%t:*)<?> 
fmmH a . mm? aRVf&mm&K a zmmzTif h 
■nwzw&tzztirx'zz. m^m&5vfi£Gi-&m 

tfv>i¥Miz-%#mco&iL£ ^-tbizii-r&mwzmn 



[00 18] A:s/*:affi&tfpa<Offi<7)53iJtf)iJ£L 

z&tsffif&k-r&zk&mf^tih. z^mzxti 

W&hZktfX'Zh. K$L^±mtLX\m. Xt> 
tth. k s / k aCOfflL&tA* P ac9ffiO£ ^tZfflCD 

#* lumber*: lt«, ntstttf. «Jtm. ma 

zttmfbixh. zcr&mzxtuf. m®&<7)*-z±. 
ifxmimmiTifz t^o *foizmm-t& z t 

[00 19] >s-*}J±*L'7XyV$:1&jS.-t&m<?>mM 

fcZit. Ars//caffl5-aW=5rSffllc-r-I.Ci;tT-# 

mtti. >\-*A-t?*yh<r>mmbLX&nM£ 
m»6 ZtlzX 9, StfU££*# < U «^M»tT*f 
&Zkt><X'%, ^-JjJ±*:7 , *yh(Dffi!8Mni:LX& 

mimkmi&mzm^tem&izit, &m&m<r>im* 
jzZK^&zkizx*) mmmzufh zttfx-Zh. 
zixt><7)^^mM3^Lx\m^^xm^zk 

lz£ K>*¥tW(?>^-*J>.-t7*yhZimi l z$m-t&Z 
ktfX'ZZ. 

[0020] tti. ^bjco^n— -f *>\ 
J^e^A: aSt/#fl[*aafv: 0 OgftSiH a <7)-^X 

DPFi LTffiffl-rs«-&. fwaa*** 

^Mft k a ^iH a V 8 B Srffl V> 

y 4 ;u?-ft<7>£mmizisix&%i>®&m&m^x 

®Wi&fflW-r&ZbX\ )\-ijh.7 4)V^-<rMXm: 

mzm tx , ^n-^ A7<w -£fl«oiiatfMBA«&— 

tc^c-l. «t d fc. at aSl^/XJiH 3*^=5: 4aBR«»^- 
fr*th Z k tfX'Z h . k aRX//Xl±H a*« 
m%Z8&m*. -LIE, ^JRS.lXSJt»r=5:i:* 

[0021] 

V\ ^-&?PJc7)2 0'C~8 0 0X:<7)tEHfcfcft-l»s« l ^5S^ 
ii, 1X1 0" 6 ~8X 1 0-6/*CtfOKH* { if* t< . 

1. sx 1 o- 6 — 7x 1 o-s/xzcommtf£t>t,zi8-&i, 

< % 2 x 1 0- 6 ~6 x 1 O-fi/'CcoeHA*©*,*? * L 
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{±. L<t£l x i 0- 6 /-CirrC'S>&. 

stetf*#jS"rsfc*>*>fleBk lt(±, mum 
mr>u s a . v >wr>v s -«7 j^mcon^xttmm 

[0022] *»BlCfeVt-C. ^-#A-fe;50<VhCD 

h« A5>fh, 7^5^ samm. mim 

^yl7^S^.7A, Fe-C r-A 1 ^MRXtZtl 

LX^h.ZZX*. r±«7>j i«±> A-^A^/^y 
h<05 0»4%£Lt, ffiL<«7 0fl%Oh. 
t=#* L<li80 M&%}ZLkZffi!&tZ £ k 

%K(si) tmmm (sio *>ate*m*±j«# 

t-T-?.^-. ;\^A-t^>K0Si/ (Si+Si 

c ) x-MfeZtiZ s i ^m&^^-tWh k s i mtaco 
%}$ktf'&t>tiiz<<%t). sontmxzmt&ts ic 

t < , 10-4 0«S%T* l>It^ 4>tC#* 

[0023] afsjBBfctJVvC, A-*A-fe^yh« 
BffiJi . 7 -r /u* -ofSMW* «fc-r^?L«*T* £ C k 

Lx<nwt^&.L&«ft±L<%^. mmmmzte. 

0£L<te3O — 20 00;unK S bizftt L<1±4 0 
— 1 000>uitu fitjfi L<ii:5 0- 5 0 0;um<7)^ 

ffixhh. 

[0024] *%PA\iztsux. ^-tiA.-tfxyhco 
•fe/H&K (#fiaBfiffll3fe9<08B17L«0iR) fcWfciWIR 
liSr^A*. -fc/PSrStf-'hS-rrSk. 7 -r/UrJ'-i: LT 

Jl/******"*-*"*!:, «M3«fta&*8Kft4*£*>flE:fl 
«*«iKtt« »*U<«, 6-2 0 
0 Q-klV/WVH < 0 . 9 — 3 1 1 -fe;U/c 
m*) , L<li5 0-1 OOO-fe/P/W 



Vf- (7. 8-1 5 5-feA-/cm2) , ftfc#£L<& 
1 0 0— 4 OO-fe/lv^^r-f f-f" < 1 5. 5 — 6 2. 0 

■nxfrX'hhzttimt n\ 

[0025] *3Mflfc:*JVvc, ^-#A-te:JO<^hcD 

fmijizx&imnmm&Zii. /bz-9-&&t&*rx 

9 0 0mm 2 — 1 000 Omm ! , L< {29 0 

0mm!-5000mm' % i{,»iL<li9 0 0mm ! 
— 3 6 00mm ! tliD, JS—jfJx? 4)Vf— 0)7 02? 

<c»lc«IR«*vv&«, flixtfiai (a) tcs^-idtW 
T-£>£ *><9£g#JEmk UB1 (b), ( c ) fcjjrT 

[0026] 2(s:^BJ^\— ^ A 7 4 )V?—aMW!&fc. 

\m\izwmtts: < . mum 2 tc^-r ± 3 ^r^co 

^rs^ab(cflUth»3Kfcft'i-rr# * L< ^v^. 4 o 
tCfcltSig«flifiL<li, 1 0-6 OW/m 
K. Z^Zft±L<\±l 5—5 5W/mK. St«F^L 
<«i2 0 — 5 0W/mKTJbS. 
[00 27] *fHBfc:fift*-'N— *A-fe^^M 2 

^ , @f^C0gSji?L 3 a OJMPtfa*— 6 \,zi$ \ ^X 
m±Ztl. ^<0SBi?L3b<OlBP«3& t flfc?5«lffl4 8(c 

f J: ^ ^ «H4 6&y4 8* f Hr«««tt*M-*-ft <t S 

kfciO, «itf--waiiI4 63&»^aW.Lfc««ffll8S* 
l4BW2&a->T, ffi<0^gB4 8*»^>gSajL, WSMW. 

[0028] ttittcffl^|,W^kLTJi. JJ<OA- 

xxii&mt Lxm?tii><o<D4>frL>MiRztitz i ax 
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[00 2 9] %:ftBficr>J\=.#J±7 ^/U9-zr. 

Tti. Pt, Pd. Rh&mf$>ti. ztit}<r>o-heyJ? 
& < i: 1 1 S5r^-* A7 -r tVf-lzfflftl* Cl i: # 

[0030] o rfcfcl&BJJtfy n— # A 7 -r coSS 
cot*±£# auSJEtt-* C i: J= «fc 0 , m<£comtfi£tt2> 

it l , -eota a r m^^mm&x-ms&tz ztiz 

Tsstrnttrnz-stt* 5 s » ? > hmam-s 
mmmzm^xm^Ltzm. 2oo-ct-iaa®ftL. >\ 

[0031] zwmizLxwmztitc's-xj*? 



[0032] 

[00 3 3] (^^^A-fe^ VhcOf^S) iS^t L 

t. si c&&i/&«s i Rvmimt LXXV* 

99 V )V®L* TJl-Zm 1 iZtxtMAWfexm-S Ztl 

»JH-Cfg*iLr^M<?5if 3#3 80^m, -fesHVAftW 
31. 0-fe/P/cm ! (20 0-fe;l^/ :s F^r-f>'f-) , K 
223 5mm(?)jE*f, *§#1 5 2mm0A-^ 

6 J: o lz . BWSf itWESEBIL^SV *£R*tWfc 

o oxrcKitu zexkA r^'&mmm'X-^} 145 

OXrt'&EJSiLT. Si^SiC^)A-^A7-f;^- 
[0 0 34] VN-^A-fe^>hAat^B^7L^> 

mt>muzfjk ttz . mu$iiTJi>*XT : xmizxm%. l 

fc. J I S R. 1 6 1 1 tclBSico^ffi 

<,mjSMm/^ym±. jis r 1 6 0 1 (^nhl 
tz-m&zxMfei-tz. 

[003 5] 

[^1 ] 









torn**™} 










an* 

[96] 


4j5(Aff 
[MPa] 


[QPa] 


[W/mK] 


A 




70 


4 


30 






15 


40 


33 


25 


40 


B 


32.8 


80 


4 


20 


T2 


20 


10 


t>5 


12 


10 


12 



[0036] ( &^»!fm<9pss ) m 2 fcjjrf 

■C. f^SlOOAnnW/l'Sy'j/'J^-hrm ¥ 
^Sl 0 0//mO^-fliS^*s g®y^3X^7A, *| 

&tm±*a^» **totx$**r-*m^x3oftm 

2 . 3 (4Jt?L#i: LTfKfflSIB* . «^««S4 



i/v*zm^xmm:L*:i><7>zmimmm7 tLtz. « 

^ttDKm 1 -7 2: 2 0 O-CT-fSA^b^-yrT . #^fg-& 
U . -eo*S«$r^ 3 L?t . ig»fa JIS R 1 

6 1 1 izmmvyxmzmuLxi'—v-y? «y i^^mz 
xm^Ltz. m^mnj i sri 6 1 nzmmt-xi— 
7-?7v->*mizxi&mAzwm. zbtzrfr** 
tawuzj: ^x®8& w&l. mmnmzf&mMk lx 

[0037] 
[*2] 
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32 


37 




20 




10 






2 


28 


27 




27 




9 




8 


3 


24 


24 




24 




8 




19 


4 


27 


33 




16 




8 


15 




5 




69 




27 




3 






6 


27 




40 


18 




8 






7 






50 


29 




20 







[0038] 



[*3] 





CW/mK] 




[xicfVte] 


»©fl(Ha)xi0 Hi 

fJ/rn'.K] 


1 


0.9 


1.7 


3.2 


1-3 


2 


05 


1 


2.8 


OB 


3 


0.05 


0.6 


2.5 


05 


4 


2 


2 


3.8 


1.8 


5 


3* 


1.9 


3.6 


14 


6 


0.3 


1.3 


3.5 


1.4 


7 


0.1 


4.3 


3.3 


3.1 



C0039] mmmi-sRvtrnmis) ±ie 

A-fe^yhSrS-g-UC 2 0 OTrctSKflWfcS-ltfctt. 
flJHUC i *) s 04 Igl44mm. 1 5 2 

mmiJDD P FfflcOFga^^^ -f — 

— fe'/WX V y' y^mi^g^ L , 3 0 P P mOa— f 
/W*-*6 0 0T*:#¥«3-li\ A-f/W^T'OflJ*)* 



<7)X'$> <0 . ^HJcOEH^a: s /a: a«#.t/H aM 

[0040] 
US4] 











HaXl0 H, C0/m 3 K] 


RJ!U-t*«l 






A 


t 


44 


OS 


10 






A 


2 


700 


02 


12 




3*3fcW3 


A 


5 


11 


1.9 


12 






B 


3 


?40 


0.6 


12 






B 


4 


6 


1JB 


10 






A 


3 


800 


05 


6 




ifc54«2 


B 


5 


4.3 


1.3 


6 






A 


7 


400 


3.1 


4 





[0041] 7) B5(CiiWJ:^fc:, » 

^8a wbzmz+tmeym-kttom-) tmstt 

8B (JIM) <Of^«Sr^3^-rJ:3^ffl^^ 
A7 4 7l^-£ffr£U KEttWli:HaiW*tfe-CIR*^ 



[0042] 
[«5] 
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&^#8A 


(JH23Q 


*B/xa(8A) 


K3/Kfl(8B) 






A 


1 


2 


44 


200 


14 


mm? 


A 


5 


2 


11 


200 


14 



[004 3] 

~3 0 0<0effl(*J-C'S>oT, ^Omfietg^-W^^P a 
**0. l~4g/cc<7)effl^Sc7)-C\ 

[121 ] (a) te^f&HJK^yN-^A-te^^hcD 
^®£*-t1££fi*5:£ttl0. ( b ) ti. ^ 

>v*-<?>^mz^?m&$i%®%Lm. < c ) 



[04] |lte^~5£^Tfm§it^#f£Bjc7vs 

[05] 7*c:Bvvcfls|£S*ifc#«$I*v\ 
-*A7 * ;U^-$-^'t«5eW : 5r :! P®0T'S>l». 

[06] mtco^-tAyj/uf-zfjk-tm&m*® 

8I0T'£>S. 

l -;\-#A7j>l>?-^ 2-m&. 3. 3a. 3b-. 
S»?L 8. 8A. 8B-ft£ff. 12- 

^^A-fe^OOK 4 2-slAnil^®. 4 4-gfEJi} 
®. 46, 48- 
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[02] 






[03] 




[04] 



i(9) 003 
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F?— ^(##) 3G090 AA02 AA03 BA01 CA04 

4D019 AA01 BA05 BB06 BD10 CA01 
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